| Optimized central scattering region (CSR) of the type 1-1 C 5 N-AGNR with m=2 (W=8), which includes 180 atoms in total. The colored atoms are the surface atoms of the left and right electrodes included by the CSR. Total energy calculations show that nonmagnetic (NM) and antiferromagnetic (AFM) states are still the ground states of C 5 N-AGNRs and C5N-ZGNRs, respectively. Thus, only the band structures and transport properties of C 5 N-GNRs at ground state are evaluated.
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Electronic Supplementary Material (ESI) for Nanoscale Advances. This journal is © The Royal Society of Chemistry 2019 Figure S2 | The current-voltage (I-V) characteristics of the types 1-1, 1-2, 1-3, 2-2, 2-3, and 3-3 C 5 N-AGNRs with m=2, as well as the C 5 N-ZGNR with W=6. Due to hundreds to thousands of atoms in the CSR of wide C 5 N-GNRs, only the I-V characteristics of the narrow ribbons for reach type are calculated. One can see the good response of the systems under biases. Considering the consistency of the band structures of the ribbons with different widths, one can infer the I-V characteristics and the high conductivities of wide ribbons from Figure S2 . S3 Figure S3 | The zero-bias transmission the type 1-2 C 5 N-AGNRs with different widths of m ranging from 2 to 9. The HOMO and LUMO own obvious even and odd parities, respectively. The welldelocalized characteristics of them suggests that charge carriers can transport through the system without blocking, resulting the quantized transmissions.
